Introduction
HIV/AIDS has remained a significant public health concern for over three decades and even though a lot of studies were carried out among the general population, data is less available for KPs owning to challenges associated with reaching KPs with health services and data collection especially in Africa. Majority of the world's new HIV infections occur in resource poor-countries, [1] with twothirds of the world's HIV-infected population living in Africa [2] Nigeria has the second largest HIV epidemic in the world and has one of the highest new infection rates in sub-Saharan Africa [3] . However, in recent years there has been a remarkable achievement in combating global HIV with new infection declining in most part of the world except for Eastern Europe and Central Asia region where since 2010, the annual number of new infections in the region has climbed by an alarming 60% [4] . In 2016, there were roughly 1.8 million new HIV infections [1] , a decline from 2.1 million new infections in 2015 [4] .
In all countries and settings, KPs are disproportionately affected by HIV infection [5] . KPs are groups that have a high risk and disproportionate burden of HIV in all epidemic settings due to their behavioural patterns and specific legal and social challenges that increase their vulnerability to HIV, including barriers to accessing HIV prevention, treatment and other health and social services [6] , [7] .
improved treatment access to millions of People Living with HIV (PLHIV), inadequate retention in care has been a real challenge for the programs and has undermined efforts to optimize patient and program outcomes [24] . This challenge on ART retention may be worst for KPs in Africa because of the challenges with accessing health services due to social stigma, gender-based violence, discriminatory policies including criminalization of the lifestyles of key populations, which has hindered their access to care and treatment. In addition, these groups are hard to reach with health interventions and behaviour change interventions because they are often mobile and "hidden." [25] Because KPs are drivers of HIV epidemic, reaching members of these communities with evidencebased interventions that improve their access to and uptake of services across the HIV prevention, care, and treatment cascade is essential to achieving the UNAIDS 90-90-90 goals [5] Currently the government of Nigeria does not provide any KP specific health services thus, public health intervention for KPs is only provided through donor-supported projects. One of such project is the Strengthening HIV Prevention Services for Most at Risk Population (SHiPS for MARPS), a PEPFAR funded project through USAID Nigeria with focus on providing comprehensive prevention services including treatment as prevention for KPs within the communities. The project implemented minimum prevention package for KPs conducted HIV counselling and testing and established OneStop-Shops for comprehensive health services for KPs. The SHiPS for MARPS project was implemented by Society for Family Health Nigeria in consortium with Population Service International and Center for the Right to Health in 7 states. The community health services provided by SHiPS for MARPS project offers an opportunity for KPs who hitherto, had a poor attitude to HIV counselling and testing to know their HIV status. With increased uptake of HIV counselling and testing among KPs in the communities, more HIV positive KPs were identified and linked to treatment. The project implemented "test and treat" strategy in line with WHO guideline. This implies that all newly identified positive KPs were initiated same day or at most, within the next 2 weeks. This strategy increased the number of KPs initiated on treatment. However, retention of treatment after initiated may be an issue particularly for mobile and hidden population such as KPs. Couple with poor health seeking behaviours, stigma and discrimination, maintaining those already initiated on ART may be a serious challenge. It is therefore important to determine the various ART outcomes such as retention rate, stopped ART, lost to follow up, transferred-out and death among the subpopulations of KPs. These factors are important for an effective HIV intervention, particularly among the KPs. This study will determine what proportion of positive KPs linked to ART are retained on treatment 6 months after initiation, and for those not retained on treatment, what event happened.
Objectives
To evaluate ART outcomes among KPs attending OSS in the first 6-7 months after initiation
Specific objectives
 To determine the proportion of KPs who are retained on ART 6-7 months after initiation of ART.  To determine the attrition rate (Loss to follow up, dead, stopped ART) in the first 6-7 months after initiation on ART.  To determine the proportion of KPs who transferred to other facilities in the first 6-7 months of initiation on ART.  To determine what proportion re-started ART in the first 6-7 months of initiation on ART.
Methodology Site
This study was carried out across 7 states supported by SHiPS for MARPS project. In each of the state, the project established One-Stop-Shop facility to provide HIV prevention, treatment, and care services for KPs and their partners. Other services provided at the sites include cervical cancer screening, syndromic management of other sexually transmitted diseases, partner notification services. 
Study design
The study was a longitudinal study of all HIV positive KPs who were initiated on ART in 7 OSS from October 2016 to March 2017. After initiation, time 1 data were abstracted from medical record of each patient to obtain their baseline characteristics. Each patient was then followed up for at least six months when they are eligible for viral load testing according to national ART guideline. Thus, the last patient attained 6 months by September 2017. The second data abstraction was carried out after the 6 th month of initiation for each patient to determine ART outcome if they are still receiving ART services. The 6 th -month visit for some patients fell within 6 to 8 months after initiation depending on the clinic appointment.
Sampling technique
All patients initiated on ART between October 2016 and March 2017 in the 7 OSS were eligible for the study and data was abstracted for all of them. But all patients who were transferred to the facilities during the enrolment period were excluded to avoid the influence of quality of care in the first facility which may positively or negatively affect ART outcome in the first 6-months. At the second phase of data abstraction, information on each patient was obtained with respect to whether they are still alive and receiving ART services and if not, what happened?
Data collection
Data were abstracted from already existing medical records in the OSS. Each facility maintained a national patient register which captured all the variables for analysis in this study. The following data were abstracted: At T1, socio-demographics of patients, the state where OSS is located, and at T2, information on clinic follow up such as appointment keeping, drug adherence, lost to follow up, transferred out, stopped ART, death, and re-start ART. A line listing of the patients was developed on an Excel template to capture all the variables required for analysis on the study. The final Excel template merged for all the states was imported to SPSS version 20 for analysis.
Ethical consideration
Ethical clearance specifically for this study was obtained from the Nigeria Institute of Medical Research. Only information documented in routine patient care register was abstracted and use for analysis with no additional patient contacts or study specific inquiries.
Study limitation
The loss to follow up constituted most of the attrition by patients. A patient is declared lost to follow up when patient fails to show up in the clinic 90 days after the last missed appointment and all effort by the health worker to trace and return the patient to the facility has failed. Some patients assumed to be lost to follow up in this study may be alive but self-transfer to other facilities or the patient may be dead or stopped ART. Because many KPs will not provide correct contact information, it is difficult for the health worker to trace them when the need arises. This factor could result in overestimation of lost to follow up as an outcome but may also underestimate actual outcomes like death and stopped ART among the study cohort.
Similarly, the study could no way determine the status of patients who transferred to other facilities. Therefore the estimate of death, stopped ART and LTF could not be ascertained for those patients that initiated ART at the OSS but transferred to other facilities.
Result
The study was conducted between October 2016 and September 2017 in 7 OSS facilities each located in one of the 7 states supported by SHiPS for MARPS project. Data were collected at baseline (T1) and at 6-7 months (T2) after initiation of ART for each patient. A total of 3,611 KPs including their partners were initiated between October 2016 and March 2017. Out of the 3,611 KPs initiated during the period, 2351(65%) were FSW, 688(20%) were MSM, 339(9%) were partners (PT) of KPs, 155(4%) were male PWID and 78(2%) were female PWID. The baseline characteristics and the outcomes of ART services at 6-7 months after initiation are presented below: Sixty-nine percent of the patients were female, while 86% had primary education and above. Unemployed accounted for 56.5% while only 35.1% were employed and the remaining 8.4% were the student. 52% of the patients were single while 33% were married. Majority of the patients were adult (74.2%) and the rest were the young persons (25.8%). Mean age was 30.9±8.7 (range 15-75). ART outcomes among KPs at 6-7 months after initiation on ART at OSS Out of 3,611 initiated of ART, 65.7% remain on ART throughout the 6-7 months. 1.2% stopped but re-started before the end of 7 th month, 6.2% stopped ART completely, 4.5% were transferred to other facilities, while 20.6% were lost to follow up and 1.8% died. ISSN: 2520-3134 Retention rate includes those patients who remained on ART or re-start ART as at 6-7 months. PWIDF had the highest retention rate (76.9%) followed by PWIDM (72.2%). MSM had retention rate of 70.2%, PT was 66.1% and the least was FSW with 65.4% retention rate. Most death occurred among PT (2.7%) followed by MSM (2.2%) then FSW (1.7%). No death was recorded among PWIDF. PWIDM had the highest lost to followed rate with 22.6%, followed by FSW (21.4%), while PT and MSM were 18.6% and 18.5% respectively. 2.4% of PT stopped but re-started ART before the end of 7 th months followed by FSW (1.2%). No PWIDF re-started ART. 9.1% among PT stopped ART completely as at 7 th month followed by FSW (6.7%) and then MSM (4.5%). The least was among PWIDM with 1.3%; Most transferred out occurred among FSW (4, 9%) followed by MSM (4.7%) and then PT (3.5%). None of the PWIDF transferred to other facilities. Sixty-nine percent of the young people (10-24 years) were still on ART at 6-7 months after initiation while among older people (≥25 years) 71% were retained on ART at 6-7 months. Retention on ART at 6-7 months was not significantly different between the young people and old adults. P Value = 0.27. Sixty-nine percent of all females initiated on ART was still receiving ART services as at 6-7 months after initiation while 73% of all males were retained on ART at the same period. More male patients were significantly retained on ART at 6-7 months after initiation than female. P-Value = 0.007. Seventy-three percent of those who had at least primary education and above were retained on ART at 6-7 months, while only 53% of those who had no education at all were retained on ART. The difference was statistically significant, P-Value =0.000. ISSN: 2520-3134 Seventy-two percent of patients leaving separately were retained on ART while only 66% of those leaving with their partners were retained. The difference was statistically significant; P-Value = 0.001. Retention on ART was highest among employed respondent 77% more than 66% among unemployed. The difference was statistically significant. P-Value = 0,000.
Discussion
The main outcomes of the ART programme are improved quality of life and reduced mortality [26] however; patients enrolled on ART may experience other outcomes in the course of receiving treatment. Events such as retention on ART, lost to follow up, death, transfer out, re-start ART, stopped ART and measurement of CD4 and viral load are commonly used to assess the effectiveness and outcomes of the ART program. Most ART outcomes studies conducted in Sub-Saharan African reviewed long-term outcome among the general populations in the clinical settings and thus, data on short-termed outcomes particularly for KPs is lacking. Our study is a short-term assessment of ART outcomes among KPs receiving ART services in community-based One-Stop-Shops facilities. We found that 66.9% (remain on ART and re-start ART) were retained on ART, 1.8% died, 20.6% were lost to follow up, 4.5% transferred to other facilities, and 6.2% stopped ART by the end of 6 th months. This finding only shows similarity in the number of loss to follow up when compared with a recent study across 22 Sub-Saharan Africa countries [27] . The study which reviewed ART outcomes among general population after 5 years of initiation showed that 76.8% were retained on ART, 19.6% were lost to follow up and 3.5% died. Also, two similar long-termed retrospective studies conducted among the general population in Nigeria, reported similarity only on a number of retention rate and deaths but differs on the loss to follow up and stopped ART. The first study [17] , reported 68% of the patients were retained on ART, with 1.8% death rate, 30.1% lost to follow up, and 0.1% stopped ART after 8 years of initiation of ART. In the second study [18] , the retention rate was 61.7%, the death rate was 1.1%, loss to follow up was 12.3% and stopped ART was 13.9% after 4 years of initiation of ART. Even though these two studies in Nigeria were 4-8 years retrospective analysis of ART services among the general population, the retention rate in our study (66.9%) is similar to retention rate found in the two studies 68% and 61.7% in the first and second studies respectively. Similarly, the attrition rate in our study for 6 months also collaborates with the attrition rate described by the two studies. While the first study reported that attrition was highest in the first 6 months [17] , the second study reported that attrition was highest in the first 3 months [18] . It is therefore important to note that community-based ART services for KPs if well managed will have a similar outcome with ART services at clinical setting for the general population. The SHiPS for MARPS project focused on KPs and with the establishment of OSS that provided comprehensive services for KPs, this has removed the fear of stigma and discrimination which are part of reasons why KPs may be reluctant to access services in public health facilities. At the OSS, the staffs were trained to provide MARPS friendly services and with ambient created in the facilities, MARPS found it a convenient place even at leisure times to interact freely. Counselling was provided at every point of contact at the OSS and each patient was linked to case management officers who were constantly in communication with the patients.
Retention on ART has remained a major challenge to the success of ART services [24] particularly for KPs with social challenges that have prevented access to and utilization of health services. Patient's retention on antiretroviral therapy is required to minimize the likelihood of treatment interruptions and discontinuation [28] , which not only reduces patient morbidity and mortality but also minimizes the risk of developing drug resistance and promote viral suppression [29] . Despite these and other benefits, retention on ART is Sub-Saharan African even among the general population remains low at the various point due to high attrition rate. In our study, PWID had highest retention rate (74.6%) more than MSM (70.2%). This is contrary to the finding in a study in the US [20] that MSM had better linkage and retention on ART more than other KPs. However, a study in Vietnam has shown retention rate among PWID as high as 88.4% after 6 months on ART [22] . FSW had the least retention rate (65.4%) but highest transfer out rate (4.9%) than MSM (4.7%). Both brothel base and non-brothel based FSWs are highly mobile and can change location from time to time. Because of multiple client patronages for FSWs who are normally found in a location, an HIV positive FSW is more likely to relocate for fear of her status being disclosed to potential customers by her competing colleagues. Thus, a good number of FSW declared loss to follow up may be a case of self-transfer because of relocation to other places.
There are several definitions of loss to follow up on ART [30] which vary across different programs and studies [31] but in this study, a patient is declared loss to follow up if 90 days after the last missed clinic appointment, all efforts to trace and return the patient to service has failed [27] . Lost to follow-up is a major challenge that hinders the success of antiretroviral treatment [32] and it is the major cause of attrition from ART services. In sub-Saharan African countries, rates of loss to follow up vary as exhibited in the two studies in Nigeria and the study in 22 Sub-Saharan African countries. In another systemic review of patient retention following ART initiation in Sub-Saharan African countries, it was evident that 1 year after initiation, approximately 25% of patients were no longer in cares, with loss to follow up figures escalating to 40% after 2 years [32] . However, it is reasonable to think that a patient lost to follow up may belong to any of the following categories: death, change of residence, self-transfer to other facilities without the knowledge of the treatment facility. An operational research study in Northern Malawi [33] to determine the true outcomes of patients declared as loss to follow up has shown that, 50% had died, 15% had stopped therapy, and 8% had transferred to another clinic and failed to inform their original clinic of this move. From field experience, some KPs will not provide accurate contact information thus making it impossible to trace them when the need arises. A study in Gabon found that part of the reason why patients do not adhere to care is that of poor supportive counselling by healthcare providers [34] . On SHiPS for MARPS project, adherence counselling was important and it was provided at various levels starting from point of testing. When the patient is positive and enrolled in care, all point of services at the OSS provided supportive counselling; starting with the adherence counsellor, the clinician, the pharmacist and the case management officer who is attached to the patient.
While death may be due to the complication of the disease, it is unclear why patients on ART would decide to stop their medication despite the known fact that antiretroviral drugs are life-saving drugs. Further study is therefore required to trace and ascertain reasons why some patients decide to stop taking their drugs. In Nigeria, some traditional healers and churches have laid claim to cure of HIV/AIDS and some of these patients who deliberately stopped ART have been traced to such areas. In our study, 1.2% of the patients stopped ART and re-start again. From our experience, some of the patients may stop because they wanted to try an alternative treatment, but when their symptoms resurface or get worsened, they return to ART services.
Various factors [16] [34] [35] [36], have been found to impact negatively on patient retention including; fear of stigma and social exclusion, distance and lack of access to facility, lack of money for transportation to the clinic, younger age, lack of education and minimal social support for the ISSN: 2520-3134 patients, the burden of multiple vulnerabilities, policy involving risk behaviours and mental health, work and child care burden, self transfer to more convenient clinic without the knowledge of health provider, death, suboptimal quality of health care due to practitioners' work overload and medical record keeping problems. In this study, even though retention among the adult (≥25 years) was 71% more than 69% among young people (15-24 years), the difference was not statistically significant. P = 0.27, at 95% CI. However, a study in Zimbabwe reported that younger adults suffered more attrition from ART care compared to older adults [37] Perhaps, the number of young persons who participated in this study (30%) is not sufficient to show a significant difference. We also found that illiterate patients were less likely to be retained on ART. P = 0.000 at 95% CI. This finding collaborate with other studies in Nigeria which reported that patients with post-secondary education (HR = 0.80, 95%CI: 0.65-0.99) or other unspecified education (HR = 0.61, 95%CI: 0.41-0.93) were less likely to become lost to follow up compared to individuals with no primary or some primary education [38] and that lower-than-secondary level education is a predictor of loss to follow up [18] . Since years of education can be a measure of health literacy, lower education levels may lead to lower retention of ART. Furthermore, a patient with lower education level may have difficulties in comprehending the instructions at ART clinics [39] . This finding suggests that providing educational materials in local languages may contribute to improved retention [18] . This study also found that being a male was associated with higher retention rate on ART P = 0.007 at 95% CI. However, this is contrary to other findings where attrition was higher among male patients [18] , [40] due to poorer clinical status prior to initiating ART [41] . We also found that patients who were employed were retained on ART more than unemployed or being a student, P = 0.000 at 95% CI. An earlier study [39] had described that those who were unemployed had a higher rate of treatment discontinuation than employed patients. This may be attributed to financial constraint which is one of the reasons why some patients are unable to access health services [34] . Moreover, unemployment may be considered as a factor negatively affecting the quality of life and it has been shown that lower quality of life is associated with lower retention [39] . Another finding in our study was that patients who were single or live separately from their sex partners had a higher retention rate P = 0.001 at 95% CI. This is contrary to another finding [39] that being single were associated with loss to follow up.
Conclusion
Community-based ART services among key populations when properly managed will show similar outcomes as in the general population in the clinical settings.
The recent WHO guideline recommended "test and treat" which will facilitate the attainment of UNAIDS 90-90-90 goals. While implementation of this guideline will increase the coverage of ART among KPs, the major challenge will be how to link and retain identified positives on ART. With the high level of stigmatization of people living with HIV/AIDS, KPs face an additional barrier in accessing health services and even when they do; maintaining them on the service could still be a challenge. Most studies on retention rate were conducted on long-term analysis of general population. Currently, there is no baseline data describing retention rate in a KP focused ART services in Nigeria. This study has provided short-term baseline data on retention rate and other ART outcomes in a KP focused services.
A loss to follow up was the major cause of attrition on ART in this study but comparable to loss to follow described among the general population. While some of the patients declared loss to follow up maybe dead or self-transfer to other facilities, others may have stopped ART or receiving some nonspecific treatment. The grave danger associated with stopping antiretroviral drugs is the development of drug resistance which will mar the efforts already made to control the epidemic. Further study is therefore required to trace and ascertain reasons why some patients decide to stop taking their drugs.
The finding from this study suggests that achieving UNAIDS 90.90.90 goals is possible in Nigeria if only KPs focused intervention could be innovative early enough to identify causes of loss to follow up and address them on time. Factors predicting improved retention rates are: being single, higher education, being a male, and gainfully employed.
